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© lmidazole-5-acetic acid derivatives, their production and use. 
© Novel imidazole-5-acetic acid derivatives of the formula: 


CH. 


CrKCO^R' 


1 X 

X 

wherein 

R 1 is lower alkyl, cycloalkyl or. phenyl which may be substi- 
tuted with one to three of halogen, nitro. amino, mono (lower 
alkyl) amino, di (lower alkyl) amino, lower alkyl, lower alkoxyl 

m benzyloxyl or/ and hydroxyl; X '. X 3 and X J are each hydrogen! 
halogen, mtro, amino, lower alkyl, lower alkoxyl. benzyloxyl 
or hydroxyl; Y is halogen and R : is hydrogen or lower alkyl; 

00 Prided that X 1 is halogen, lower alkyl. lower alkoxyl. ben- 
zyloxyl or hydroxyl when R' is unsubstituted or substituted 

O P henvl onl V w 't" one halogen, didower alkyl) amino, lower 
alkyl or lower alkoxyl. and its salts have hypotensive activity 


Q. 
LU 
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IMIDAZOLE-^ -ACETIC ACID DERIVATIVES. THEIR 
PRODUCTION AND USE 

The present invention relates to novel imidazole 
derivatives which are of value as medicines and to 
their production and use. More Particularly, the 
present invention provides compounds of the formula (I) 



CH 2 C0 2 R 2 


(I) 


wherein R is lower alkyl, cycloalkyl or, phenyl which 
may be substituted with one to three of halogen, nitro, 

15 amino, mono(lower alkyl)amino, di(lower alkyl)amino , 

lower alkyl, lower alkoxyl, benzyloxyl or/ and hydroxyl; 
X , X and X 5 are each hydrogen, halogen, nitro, amino, 
lower alkyl, lower alkoxyl, benzyloxyl or hydroxyl; 
Y is halogen and R is hydrogen or lower alkyl, provided 

20 that X is halogen, lower alkyl, lower alkoxyl, benzyloxyl 
or hydroxyl when Rl is unsubstituted or substituted 
phenyl only with one halogen, di(lower alkyl)amino, 
lower alkyl or lower alkoxyl, and its salts which nave 
the antagonistic effect on angiotensin II and the 

25 hypotensive activity, and are useful as a hypotensive 
agent . 
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Referring to the formula (I), lower alkyl as R 1 
may be either straight-chain or branched, being exemplified 
by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
t -butyl, pentyi, isopentyl, hexyl and heptyl, and 
those having 1 to 6 carbon atoms are particularly 
preferred; cycloalkyl as Rl includes cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, etc., and in 
particular, tho.se having 4 to 6 carbon atoms are preferable; 
and phenyl as Rl may have, as substituents in its 
optional positions, one to three, either the same or 
different, of halogen, nitro, amino, mono (lower alkyl) amino, 
di (lower alkyl) amino, lower alkyl, lower alkoxyl, 
benzyloxyl or/ and hydroxyl. The halogen as such 
substituent is preferably chlorine and bromine, while 
the lower alkyl in the mono (lower alkyl) amino, 
di (lower alkyl) amino, lower alkyl and lower alkoxyl 
are preferably the same as the examples mentioned for 
the lower, alkyl as Rl. 

Halogen as Xl , x2 and X- is preferably chlorine 
and bromine, while lower alkyl and lower alkyl in lower 
alkoxyl may be either straight-chain or branched and 
are in particular preferably those having 1 to ^ carbon 
atoms . 

Halogen as Y is preferably chlorine and bromine and 
among them chlorine is most preferable. 

Among the compounds (I), preferable are the 
compounds where R 1 is the lower alkyl having 1 to 6 
carbon atoms, phenyl having only one nitro, amino 
or hydroxyl, or phenyl having two to three of halogen, 
lower alkyl, lower alkoxy] , mono(lower alkyl)amino, 
di (lower alkyl )amino, amii.o, nitro, benzyloxyl or/ and 
hydroxyl . 

The compound (I) can be advantageously produced, 
for example, by solvolyzing a compound of the formula (II): 
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El 


Y 


CH2 



(ID 


wherein E 1 , X 1 , X 2 x3 are as defined above and A 

is cyanomethyl or p , 3-disubstituted vinyl designated 
■with one of the following formulas (III a), (III b) and 
(III c): 


-CH=C 


/SCH3 
^SCH3 
0 


-CH=C 


-CH=C 


,OTs 


(III a) 


(III b) 


^NHCHO 
Ts: tosyl 

(III c) 


As the solvolysis, either of hydrolysis and alcoholysis 
may be employed. Hydrolysis produces the compound (I) 
where R 2 is hydrogen, whereas alcoholysis affords the 
compound .where 52 is lower alkyl. 

The hydrolysis of compound (II) wherein A is cyanomethyl 
is normally carried out in the presence of an acid or 
alkali. Among preferred examples of the acid are 
mineral acids such as sulfuric acid and hydrochloric 
acid. The concentration of such mineral acid in the 
reaction system is preferably about 40 to 60 % for 
sulfuric acid and about 10 to 30 % for hydrochloric acid, 
and in cases in which the compound (I) is less soluble 
in these acids, about 30 to 50 % of acetic acid is 
advantageously allowed to coexist. Desired examples 
of the alkali include alkali metal hydroxides such as 
sodium hydroxide and potassium hydroxide, and the solvent 
which is advantageously used is for example aqueous 
methanol, aqueous ethanol, etc. The hydrolysis reaction 
proceeds under heating, and is normally conducted 
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desirably at a temperature of about 50 to 160°C for 2 to 
12 hours. The compound (I) where E 2 is hydrogen, as 
obtained in this manner, can be derived through esterif ication 
into the compound (I) having lower alkyl as R2 m The 
5 esterif ication is conducted for example by heating the 

compound (I) where B 2 is hydrogen in a solvent containing 
the alcohol corresponding to the desired alkyl in the 
presence of an acid catalyst (e.r # sulfuric acid, 
hydrogen chloride, methanesulf cnic acid, etc.). 

10 The alcoholysis of compo- :id (II) wherein A is 

cyanomethyl is normally carried out by heating it in 
an absolute or aqueous alcohol corresponding to lower 
alkyl as E2 with addition of an acid, or further hydrolyzing, 
if necessary, an imino ether produced as an intermediate. 

15 As preferable examples of such acid may be mentioned 
inorganic acids such as' hydrogen chloride and hydrogen 
bromide anc organic acids such as p-toluenesulf onic acid, 
and these are desirably used in the proportion of about 
1 to 10 the molar ratio of the compound (II). The 

20 reaction is , preferably conducted under heating at about 
50 to 100°C for 1 to 10 hours. The resulting compound 
(I)" where R2 is lower alkyl can also be'derived through 
hydrolysis into the compound (I) where R2 is hydrogen. 
The hydrolysis is accomplished preferably by heating, 

25 with use of an alkali such as sodium hydroxide and 

potassium hydroxide, in a solvent such as aqueous methanol 
and aqueous ethanol at 20 to 100°C for 5 to 20 hours. 
As the solvolysis procedure for compound (II) wherein A 
is p , p-disubstituted vinyl, either hydrolysis or 

30 alcoholysis may be employed. In the hydrolysis, hydrochloric 
acid, sulfuric acid of about 10 t'o 4-0 % or p-toluene 
sulfonic acid of about 0.5 to 10 the molar ratio of the ■ 
compound (III) is used and, in cases in which (II) is 
less soluble in these solvents, acetic acid or 1,2- 

35 dimethoxyethane is advantageously allowed to coexist in 
the range of about 30 to 50 %. The alcoholysis is 


0 


_ 5 . 0028834 


normally carr.iod out easily by passing hydrogen chloride 
thron( r ,h the compound (II), at a temperature of about 
0° to j;0 o C > in an alcohol corresponding to the lower 
alkyl nroup Il2 m 
5? In the solvolysis of the compounds (II), the 

sub::, l.i tuents on the substituted phenyl as J?l ? in some 
:i nr. lances, undergo changes. For example, hydrolysis 
jn hydrochloric acid of the compound (Ila) where is 
r. f \ -dime L;hylamino-3 , ^-dinitrophenyl yields the compound 
10 ( r ; 0 where niUrile is converted into the carboxyl, 
v:iLh the dimethyl amino changed to chlorine ^ 


°2 N ;_ N rf C1 0 2 N KT CI 

(CH 3 ) 2 N0< J CHzCN KCl^ (CH 5 ) 2 K^J"]f c 


* CH 2 


20 (Ha) (la') (la) 



ytnrtinf; from the compound (lib) where I? 1 is a 4-acylamino- 
phonyl , further, there is obtained the compound (lb) having 
n 'i -nmiriopheny] through hydrolysis with hydrochloric 
?5 acid as mentioned above. 


AO 



(Jib) (lb) 


F'-am the resulting; compound (1) where njtro and/or 
a benzyloxy] group are present: on the phenyl as and/or* 
as JC ' and X^, there can be derived the compound (I) 

having an uin.ino and/or hydroxyl through reduction of 
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these groups. As examples of the reduction procedure 
there may he mentioned the procedures normally employed 
such as the tin-hydrochloric acid, iron-hydrochloric 
acid, zinc-acetic acid and catalytic reductions, and 
the catalysts for the catalytic reduction are preferably 
5 to 10 % palladium-carbon, Eaney nickel, platinum, etc. 

From the resulting compound (I) where there is 
benzyl oxyl or lcv;er alkoxyl on the phenyl as E 1 and/or as 
X- , and x5 , there can be derived the compound (I) 
having a hydroxy 1 through hydrolysis of such groups. 
The preferred example, of the hydrolysis includes the 
procedure of : eating under reflux in ethanol saturated 
with hydrochloric acid or 30 to 50 % hydrobromic acid 
for 2 to 6 hours. 

The compound (I) produced in this manner can be 
easily isolated from the reaction mixture by the conventional 
separation and purification procedures such as dilution 
with water, extraction, concentration, neutralization 
and recrystallization. These compounds (I) can be 
obtained, by the procedures conventional per se . as 
physiologically acceptable salts wi:.h acids or bases. 
As examples of such salts there may be mentioned acid 
addition salts formed with inorganic acids (e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, etc.) 
and v. r ith organic acids (e.g. acetic acid, propionic acid, 
maleic acid, succinic acid, malic acid, etc.), salts 
with bases such as ammonium salt and salts formed with 
alkali metals or alkaline earth metals (e.g. sodium, 
potassium, calcium, etc.). 

The compounds (I) produced in this manner as well 
as their salts, being low in toxicity and suppressing 
the vaso-constrictive and blood-pressure elevating actions 
01 angiotensin II, exhibit the excellent .hypotensive 
activity toward animals, particularly mammals (e.g. dogs, 
rabbits, rats, men, etc.), and are of value as a treatment 
agent for hypertension. When one of 'the compounds is 
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employed as such a hypotensive agent, the compound (I) 
or its salts as mentioned above can be orally or parenterally 
administered, either as such or in the form of powder 
granule, tablet, capsule, injection, etc., prepared by mixing 
5 v/ith a suitable, pharmaceutically acceptable carrier, 

vehicle or diluent. Though the quantity of the compound 
to be administered varies depending upon the kinds of 
diseases to be treated, symptoms, subjects and routes of 
administration, etc., it is preferably given in a 

10 daily dose of 10 to 100 mg for oral administration and 

5 to 50 mg for intravenous injection, 2 to 3 times a day, 
in case of administration to adult humans as a treatment 
agent for essential hypertension. 

The starting compounds (II) wherein A is cyanomethyl 

15 to be used in the present invention can be produced for example in 
accordance with the procedure of Japanese Patent Application 
No. 057912/ , 78 (U.S. Patent Application serial No. 36, 645 
fruited to U^S. Patent No. 4, 207,324) through the route 
given below. 


20 


35 


Cl v /NHp * ■ Civ /N^CH-E 1 

£ = C * + OHC - Hi > C = C 


(IV) (V) (VI) 
HY . H20 . fi ff X3 


^ xx -CH^Z N 


R 1 N CHO (VIII) CH ; 


H 

(VII) 


30 x i X 2 


(IX) 


Reduction | ^ Chlorination NaCN. 



(X) 



(II' ) 


0028834 


- 8 - 


10 


15 


20 


wherein R , X , X ? and Y are as defined above; Z 
is halogen. 

On the other hand, the starting compounds (II) 
wherein A is £ , S-disubstitut ed vinyl can be produced 
from the corresponding aldehyde (IX) and following 
respective reagent in accordance with the method thereon; 


Compound (II) 
wherein A is (III a) 


formaldehyde dimethylthioacetal 
S-oxide by the FAMSO method 
{Tetrahedron Letters, 1383(1972)) 

1,3-dithian by the dithian method 
(J.Med. Chem., 1297(1972)) 

p-toluenesulf onylmethyliso cyanide by 
the TOSMIC method (Ang. Chem. Int. 
Ed., 11, 311 (1972)) 
In addition, the intermediate (X) can be also 
produced by the route given below. 


Compound (II) 
wherein A is (III b) 

Compound (II) 
wherein A is (III c) 


pi 

(XII) 


CH20H 

90 

CH 2 0H 


H 

(XIII) 


H 


CH 2 0H 


Hal o c e nation^ 


25 


30 


El 


n ^tT 


H 

(XIV) 


CK 2 0H 


(XII) 


(VIII) 
Oxidation 

(VII) 

HHgCHgClKOCH^g : 

(XV) 


(X) 


N — n 
JO 

H 


(VIII) 


(XVI) 
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R 

I 

^2 


I h -HCHO^ EI-V^ch^h Halogenation . (x) 




x3 
(XVII) 


10 wherein each of the symbols in the formulas is as 
0 defined above. 

The compound (XIII) is produced for example by 
the procedure described in' "Archiv der Fharmazie" , 507 , 
470 (1974). The halogenation of the compound (XIII) is 

15 preferably accomplished by reacting with 1 to 2 

equivalents of N-halogenosuccinimide in a solvent such 
as dioxane and methylcellosolve at a temperature of 
about 4-0 to 100°C for 1 to 10 hours. Reaction of 
the compound (XIV) obtained in this manner with benzyl 

20 halogenide is conducted in a solvent in the presence 

of acid acceptor. Examples of the acid acceptors which 
are useful include potassium carbonate, sodium carbonate, 
^ sodium hydride, sodium methylate and sodium ethylate, 

and in the case of the last three, it is recommended to 

25 treat in advance with (XIV) to form the sodium salts. 
As preferred examples of the solvent may be mentioned 
dimethylf ormamide and dimethylsulf oxide . The reaction 
is preferably conducted under stirring at a temperature 
of about 20 to 100°C for 1 to 10 hours. In the reaction, 

30 there is normally produced an isomer designated by 
(X f ), in addition to the compound (X). 


35 


CH 2 0H 



(X«) 
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20 
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50 


Separation of (X) from (X 1 ) is carried out "by the conventional 
chemical procedures such as rec.rystallization and 
chromatography. Oxidation of the compound (XIV) to the 
compound (VII) is conducted in t <-trahydrof uran with 
use of anhydrous chromic acid-si-.ica gel. 
The compound (XVI) can be produced for example by the 
procedure described in "The Journal of Chemical Society", 
4225 (1957), while the compound (XVIII) can be produced 
for example in accordance with the procedure described 
in "Recueil", 91, 1385 (1972). The compound (XVIII) 
obtained in this manner can be derived into (X) by the 
procedure similar to the halogenation reaction of (XIII). 

In various synthesis routes as mentioned above, 
R 1 , X- 1 -, X^ and X5 do not necessarily remain the same 
from the starting compound to the final objective compound, . 
but they can be, as a matter of course, changed to 
appropriate . ones through the known reactions in the 
intermediate steps. T^iese are specifically exemplified 
below. 

X 


n-C^CONH -^3~^ JC[ 



CH^O H LiAlH^ 


n-C 4 H 9 NH-^Ja^ 



CH 2 0H 


(XIX) 


(XX) 


\=S N ( 


N CHO 
I 

H 

(XXI) 


HNO3 - H 2 S0^ 


0^ 


ON rf 1 
-CI 
N CHO 


H 

(XXII) 


55 
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c 


0 10 


15 


R 2 N 


0 2 N 

HN0- - Ac OH p ^ 

CH 2 CN 2 * 


CH, 


L 2 

(XXIII) 



HNO-, —Ac OK 


CK 2 CN 


(XXIV) 


CHO 


H 


20 


(XXVI) 



N ff 


0 2 N 



R~N_ 


HN0..-HJ30.. 
? * 4 > 


N CH p CN 
I 

CH 0 




N n 

-CI 


N CH 2 CN 


CH, 



0 2 N H 
n-0 4 H 9 0^-Q[ 


Y 

CHO 


H 


(XXVII) 


0 


25 


CH,0 


25 


50 


CH 5 0 



y CH-.0 


CH 2 CN + 



NO 


CH. 


CH 


2CH, 


(XXVIII) 



2 -j 



(XXIX) 


(XXX) 


wherein Y is as defined above; R is lower alkyl ; is 
halogen or nitro). 

The present invention is more specifically 
illustrated by the following Examples, Experiment 
35 Examples and Reference Examples; however, it goes 

• without saying that these are not intended to limit the 


0028834 


- 12 - 

present invention. 

Example 1 

7 g of l-benzyl-4-chloro-5-cyanomethyl-2-(4- 
5 nitrophenyl) imidazole was boiled in 60 m£ of 6N-hydrochioric 
acid for 4 hours. The reaction solution was diluted 
with 150 m£ of water, and the deposited precipitate 
was dissolved by heating in 50 m^ of 90 % ethanol. Water 
was added little by little until cloudiness was developed, 
10 followed by allowing the solution to cool. There was 

obtained 5.6 g of l-benzyl-4-cnloro-2-(4-nitrophenyl) imidazole $ 
-5-acetic acid deposited as yellow, prism-formed crystals, 
m.p. 180-185°C. 

Elementary analysis, for C^H^N.O^Cl 
15 C (%) H (%) ' 'n (%) CI (%) 

Calcd. 53.15 3.79 11.50 9.5^ 
Found 58.29 3.77 11.11 9.77 

Example 2 

20 1.9 g of l-(2-chloro-5-nitrobenzyl)-4-chloro- 

5-cyanomethyl-2-phenylimidazole was boiled in a mixed 
solution of 12 m^ of concentrated hydrochloric acid and 
12 m^ of glacial acetic acid for 5 hours. The reaction A 
solution was concentrated to dryness under reduced 

25 pressure, and 50 m^ of water was added to the residue, 
resulting in the formation of a colorless powder. 
The residue was dissolved in 50 m£ of heated ethanol, 
and 30 ni^ of water was added. Upon cooling, there was 
obtained 1.7 g of l-(2-chloro-5-nitrobenzyl)-4-chloro-2- 

50 phenylimidazole-5-acetic acid as colorless, prism-formed 
crystals. m.p. 200-205°C. 

Elementary analysis, for c iq^j^j > °^ C1 2 

C (%) H (%) N (%) CI (%) 

Calcd. 53.22 3.23 10.34 17.44 

35 Found 53.32 3.03 10.44 17 .44 


002 8 8 34 
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Example 3 

3.8 g of l-(2,4-dichlorobenzyl)-4-chloro-2- 
phenyl-5-cyanomethylimidazole was boiled in 40 m£ of 
6N-hydro chloric acid for 11 hours. After cooling, the 
crystals deposited from the solution were recrystallized 
from acetonitrile, thus yielding. 3.5 g of l-(2 4- 
dichlorobenzyl ) -4-chloro-2-phenylimidazole-5-acetic acid 
hydrochloride as colorless, needle-formed crystals 
m.p. 209-211°C. 

Elementary analysis, for c is H i3 N 2 0 2 C1 3 " HC1 * H 2° 

C (%) H (%) N (%) CI (%) 
Calcd. 48.02 3.58 6.22 31.50 

Found 48.14 3.50 6.29 31.26 


Examples 4-55 
By the procedures as described, in Examples 1, 2 and 
;bere were obtained the compounds given below. 


Table 1 


N n- C1 



CH 2 C0 2 H 


Example 
No". 

R 1 

X 1 

X 2 

X 3 

m.p. (°C) 

4 


4-CIL 

H 

H 

100-105 



2-CH, 

3 

H 

H 

211-212 

6 

7 
8 


4-C1 

2-C1 
2-C1 

H 
H 
H 

H 

H 
6-C1 

203-205 
(decomp . ) 
198-200 
(decomp. ) 
185-186 
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Example 
No. 

E 1 

X 1 

X 2 

X 5 

m.p. (°C) 

9 


I2-C1 


6-F 

210-214 

JL VJ 



5-Nh 2 

H 

210-215 
(decom-D ) 

11 


2-Br 

H 

H 

229-250 
(decomp . ) 

12 

C4H9N 

H 

H 

H 

H 

151-155 

• 15 


H 

H 

H 

207-210 





(hydrochloride) 

14- 


H 

H 

H° 

175-177 

J. y 


H 

j 

H 

H 

187-190 

16 

0 P N . 
(CH 3 ) 2 N- _>^_ 






K 

H 

H 

190-192 


0 2 N 





17 

CI 

H 

H 

H 

165-170 






18 

(CH^N 

Cl 

K 

H 

H 

202-204 

19 


H 

H 

H 

205-207 

20 

CI 

2-C1 

H 

H 

147-148 

21 


2-N0 2 

E 

H 

240-245 
(decomp. ) 





^ OCLQSii 1 1 1 1 1 O C -X- U / 

22 

O^N _^fV 

CH-,0 

0 

5 

2-N0 2 

H 

H 

102-105 






25 

. H 

H 

H 

189-191 

24 

£ 5 

H 

H 

H 

197-199 

25 

5 7 

H 

H 

H 

181-182 

26 


H 

K 

H 

151-152 

27 


2-C1 

H 

H 

172-175 

28 

n-C^V 

2-N0 2 

H 

H 

188-190 

29 

n-C 3 H 7 - 

H 

H 

, H 

189-191 

50 


H 

H 

H 

202-204 

51 

n-C-H, , - 
P 11 

H 

H 

H 

110-112 
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Example 
No". 

R 1 

X 1 

X 2 


m.p. (°C) 

32 

n - C 5 H H 

2-C1 

H 

H 

137-139 

33 

n_C 6 H 15~ 

2-C1 

H 

H 

157-159 

54 


H 

H 

H 

164-165 

35 

o 

H 

H 

H 

117-119 


0 


10 


15 


20 


25 


Example 56 

1.7 g of 4-chloro-l-(5-methoxybenzyl)-2-phenyl-5- 
cyanomethylimidazole was boiled in a mixed solution of 
20 m£ of ethanol and 10 m£ of lN-sodium hydroxide for • 
10 hours. The reaction solution was evaporated to 
dryness under reduced pressure, and the residue was 
dissolved in 50 & £ of water. After washing with 50 m£ 
of chloroform, 10 m£ of IN-hydrochloric acid was added 
to the water layer, resulting in the precipitate deposited, 
The precipitate was dissolved in 20 m£ of 90 % ethanol, 
and water was added little by little, thus yielding 
1.3 S of 4-chloro-l-(5-methoxybenzyl)-2-phenylimidazole- 
5-acetic acid as colorless, needle-formed crystals, 
m.p. 135-138°C. 

Elementary analysis, for C-^H^^O^Cl 

C (%) H (%) N (%) CI 00 
Calcd. 65.95 4.80 7.85 9.93 
Found 64.22 4.72 7.89 9.91 


Exam-pie 57-49 
There were obtained the following compounds in 
accordance with the procedure of Example 56. 


50 


Table 2 


35 


N rf C1 


I CH 2 C0 2 H 
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Example 
No. 

R 

1 
X x 

X 2 

—7 

m.p. (°C) 


37 

O- 

2-CH..0 

H 

H 

189-190 

5 

38 
39 

O- 
O- 

4-CH^O 
Z1 - C 2 K 5° 

H 
H 

H 
H 

205-210 
(decomp . ) 

210-212 


40 

. o- 

4-n-C 4 H 9 0 

H 

H 

153-156 


41 

o- 

6 5 2 

H 

H 

209-211 

10 

42 
43 

44 

/7"T\ 

o- 

CH^O 

3-CH..0 

3-ch 7 

H 
H 

4-CH-O 

5 

^-CH,0 

> 

207-208 
(decomp . ) 
199-200 
(decomp . ) 



CHaO -H- 

> > ' 

H 

H 

H 

230-252 

15 

45 

ch 3 o -Q- 

H 

H 

H 

199-200 


46 

O-0H20-O- 
CHjO^ 

K 

H 

H 

205-205 


47 

/7"T\ 

*-CE,0 * 

^-CH^O 

5-ch 3 c 

) 161-162 


48 


H 4-n-C 4 H g 

0 H 

102-103 

PS - 

49 

ch^o — 

CH,0' W 

H 

H 

H 

159-161 


Example 50 

In 100 of methanol was dissolved 1,8 g of 
4-chloro-l- (4— methylbenzyl )-2-phenylimidazole-5-acetic 


acid, and 0.5 znZ of concentrated sulfuric acid was added 
^ Q to the solution to boil for 2 hours. The reaction 

solution was evaporated to dryness under reduced pressure 
and 50 each of ethyl acetate and a 10 % aqueous 
sodium bicarbonate solution were added to the residue 
to shake. The ethyl acetate layer, after washing with 
xa water, was evaporated to dryness under reduced pressure. 
The residue was dissolved in a small amount of methanol 
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and there was obtained, upon standing, 1.5 6 of methyl 
^-chloro-l-(^-methylbenzyl)-2-phenylimidazole-5-acetate 
as colorless, prism-formed crystals, m.p. 92-95°C. 
Elementary analysis, for C 20 H 19 1T 2^2^" 1 " 

C (%) H (%) N (%) CI (%) 
Calcd. 67.70 5,39 7.89 9.99 
Found 67.34 5.56 7.71 9.61 

Example 51 

1 g of l-benzyl-2-n-butyl-4-chloro-5~cyano- 
methylimidazol'e v;as heated in 20 of ethanol containing 
1 g of hydrogen chloride in a sealed tube at 100°C 
for 2 hours. 0.5 of water was added to the reaction 
solution, which was then boiled for 1 hour and evaporated 
to dryness under reduced pressure. The residue was 
dissolved in 50 m>£ of ethyl acetate, and, after washing 
with aqueous sodium bicarbonate, the ethyl acetate 
layer was evaporated to dryness, and chromato graphed 
on a column of 5° g of silica gel. The column was eluted 
with benzene-ethyl acetate (4 : 1)^ and the main fractions 
were evaporated to dryness. The residue was dissolved 
in 1 m<£ ethanol saturated with hydrogen chloride, and 
crystallized by adding petroleum ether. After further 
adding ethyl acetate to separate out in the fully 
crystallized condition, there was obtained 300 mg of 
ethyl 1 -benzyl -2-n-butyl-4-chloroimidazole -5 -acetate 
hydrochloride, m.p. 1C1-103°C. 
Elementary analysis, for C^K^N^C! •HCl -J^O 

C (%) H (%) ? N (%) 

Calcd. 56.85 6.62 7.36 

Found 57.02 6.42 7.40 

Exam-pie 52 

In 5 m£ of tetrahydrofuran was dissolved 1.5 g 
of 4-chloro-l-(2-f luorobenzyl)-2-phenyl-5-f ormylimidazole , 
and the solution was stirred and refluxed. 1 m^ each 
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of formaldehyde dimethyl thioacetal S-oxide and 35 % 
methanol solution of benzy ltrimet hy 1 ammonium hydroxide 
were dissolved in 3 m£ of t etrahydrof uran to add dropwise 
to the above-mentioned solution over a 2-hour period. 
5 After adding was- completed, the reaction solution was 
"boiled for further 5 hours ajid evaporated to dryness 
under reduced pressure. 50 m^ each of chloroform and water 
were added to • the residue , and shaken to mix, followed 
by evaporating the chloroform layer to dryness to obtain 

10 a resinous material of 1-methylsulf inyl-l-methylthio-2- 

(4-chloro-l-(2-f luorobensyl)-2-phenylimidazol-3-yl Methylene . 
5 m^ of concentrated hydrochloric acid and 5 m£ of glacial 
acetic acid were added to the material, and heated at 
100°C for 5 hours. The reaction solution was evaporated 

15 to dryness under reduced pressure, and 50 m£ each of 

chloroform and a 10 % aqueous sodium carbonate solution 
were added to the residue to shake to mix. The water 
layer was acidified by adding concentrated hydrochloric 
acid and extracted with SO m^ of chloroform. After 

20 evaporating the chloroform layer to dryness under 

reduced pressure, recryst allizat ion of the residue from 
aqueous ethane 1 yielded 410 mg of ,4-chloro-l- (2-f luorobenzyl ) 
2-phenylimidazole-3~acetic acid as colorless, prism-f ormed 
crystals, m.p„ 144-146°C. 

25 Elementary analysis, for C 18 H 1Z{ N 2 0 2 C1F 

C (%) H (%) N (%) 
Calcd. 62.71 4.09 8.12 

Found 62.74 4.33 7 # 87 

30 Example 55 

In 30 of t etrahydrof uran was dissolved 4 # 5 g of 
4-chloro-l- (2-methylbenzyl )-2-phenyl-5-formyl imidazole 
and the solution was stirred and refluxed. 6 m^ of 
1 ormaldehyde dimethylthioacetal S-oxide smd 6 m^ of a 

33 35 % methanol solution of benzyltrirnethyi ammonium hydroxide 
were dissolved in 30 m^ of t etrahydrof uran to add 
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dropwise to the above-mentioned solution over a period 
of 12 hours. After adding was completed, the solution 
was boiled for further 18 hours, and evaporated to 
dryness under reduced pressure. 200 m£ each of chloroform 
5 and water were added to the residue to shake for mixing 
followed by evaporating the chloroform layer to dryness 
to obtain a resinous material of 1 -methyl sulf inyl-1- 

methylthio-2-C^-chloro-l-(2-methylbenzyl)-2-phenylimida2ol- 
5 -yl Methylene . The material was dissolved in 100 m£ 

10 of ethanol saturated with hydrogen chloride and allowed to 
stand at room temperature for 40 hours. The reaction, 
solution was evaporated to dryness under reduced pressure, 
and the residue was chromatographed on a column of 80 g 
of silica gel, followed by eluting with chloroform. 

15 The main fractions were collected to evaporate to 

dryness under reduced pressure. Recrystallization of 
the residue from methanol yielded 1 # 5 g of methyl 4- 

chloro-l-(2-methylbenzyl)-2-phenylimidazole-5-acetate , 
m.p., 102-105°C. 

20 Elementary analysis, for C^H-^l^O^l 

C (%) H (%) N (%) CI (%) 

Calcd. 67.70 5.39 7.89 9.99 

Found 67.29 5.71 7.52 9.58 

25 Example 54 

1.4 g of 1 -benzyl -4-chloro-2-(4-dimethylamino- 
3 ,5-dinitrophenyl)-5-cyanomethylimidazole was stirred 
in 30 m£ of concentrated hydrochloric acid at 70°C 
for 40 hours. The deposited yellow crystals were 

30 recovered by filtration, washed twice with concentrated 
hydrochloric acid and adequately with water, and 
recrystallized twice from 70 % ethanol, thus yielding 
0.9 g of 1 -benzyl -4-chloro-2-(4-chloro-3, 5- 
dinitrophenyl)imidazole-5-acetic acid as yellow-orange, 

35 needle-formed crystals, m.p. 100-105°C. 

Elementary analysis, for C 1Q E 1 ^OgCl^C^OH 
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Found 


Calcd . 



H (96) 
3 .65 


N (9&) 
11.26 


11.36 


14.15 


CI 

14 .2d 


Example 55 


1.7 g of l-ben2yl-4-chloro-2-(4-n-butyrylaminophenyl)- 
5-cyanomethylimidazole was stirred in a mixed , solution of 9 ml 
each of concentrated hydrochloric acid, water, and glacial acetic 
acid at 120°C for 5 hours. The reaction solution was evaporated 
to dryness under reduced pressure, and the residue was dissolved 
in 20 ml of water, followed by adjusting to pH 4 with sodium 
bicarbonate . The deposited precipitate was recrystallized from 
80% ethanol, thus resulting in 1.3 g of l-benzyl-4-chloro-2-(4- 
aminophenyl ) imidazole-5-acetic acid as colorless, needle-formed 
crystals, m.p. 120-122 °C. 

Elementary analysis, C (96) H (96) N (96) CI (96) 

for C 18 H lg N 5 0 2 Cl.H 2 0 Calcd. 60.09 5*04 11.66 9.85 

Found 60.00 5.05 11.76 9-66 
Example 56 

In 100 ml of 80 % ethanol was dissolved 1.8 g of 1-benzyl- 

4- chloro-2-( 2-nitrophenyl ) imidazole-5-acetic acid, and hydro- 
genated in the presence of 0.3 g of 10 % palladium - carbon. 
The catalyst was. filtered out and the filtrate, after adding 

5 ml of lN-hydrochloric acid, was evaporated to dryness under 
reduced pressure, resulting in 1.3 g of l-benzyl-4-chloro-2-(2- 
aminophenyl ) imidazole-5-acetic acid hydrochloride as colorless 
powder, m.p. 115-120°C. 

Elementary analysis, C (96) H (%) N (%) CI {%) 

for C 1Q H 16 N 3 0 2 C1.HC1 Calcd. 57.15 4.53 11.11 18.74 

Found 56.85 4.66 10.97 18.66 
Example 57 

2.8 g of l-benzyl-4-chloro-2-(4-benzyloxy-3-methoxyphenyl )- 

5- cyanomethylimidazole was boiled in a mixed solution of 45 ml 
of 6N-hydrochloric acic and 10 ml of glacial acetic acid for 3.5 
hours. The reaction solution was evaporated to dryness under 
reduced pressure, and the residue was dissolved in 30 m I of water. 
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When the solution was made to pH 3 with sodium bicarbonate , 
there deposited 2 g of l-benzyl-4-chloro-2-(4-hydroxy-3- 
methoxyphenyl )imidazole-5-acetic acid as colorless, prism- 
formed crystals, which were recovered by filtration, 
m.p. 179-181°C. 

Elementary analysis, C (#) H (#) N (#) 

for C 1Q H 17 N 2 0 4 C1 Calcd. 61.21 4-60 7.51 

Found" 61.06 4-51 7.56 
Example, 58 

1 g of l-benzyl-4-chloro-2-(4-n-butoxyphenyl)imidazole- 
: -acetic acid was boiled in 14 m£ of 48 % hydrobromic acid for 
2 hours, and addition- of 15 m£ of water, followed by allowing 
the solution to stand, resulted in crystals deposited. 
Recrystallization of the crystals from aqueous ethanol yielded 
0.5 g of l-benzyl-4-chloro-2-(4-hydroxyphenyl)imidazole-5-acetic 
acid as colorless, prism-formed crystals, m.p. 140-145 °C. 
Elementary analysis, C (%) H (56) N (£) CI {%) 

fcr C 18 H 15 N 2°3 C1 Calcd. 63.10- 4.38 8.17 10.34 

Pound 62.76 4-61 ^ 8.01 9.77 
Example 59 

1 g of l-bensyl-4-chloro-2-(3-methoxyphenyl)imidasoie-5- 
acetic acid was boiled in 14 m£ of 48 # hydrobromic acid for 2 
hours. The reaction solution was evaporated to dryness and, when 
water was added to the residue, there separated out white powder. 
The powder was dissolved in 10 mil of hot ethanol, and water was 
added to the solution until turbidity was developed. After allow 
ing it to stand, there was obtained 0.8 g of l-benzyl-4-chloro- 
2-(3-hydroxyphenyl)imidazole-5-acetic acid as colorless, prism- 
formed crystals, m.p. 220-222°C. 

Elementary analysis, C (%) H (#) N {%) CI {%) 

for C n oH 1t -N Q 0~Cl Calcd. 63.10 4.38 8.17 10.34 

Found 63.19 4-20 8.04 10.18 
Example 60-62 

There were obtained the following compounds in accordance 
v; j th the procedures of Examples 58 and 59- 
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Table 3 


Rl 


I CHJSCH 


CH, 



X 1 X 2 


Example 
No". 


- 

x- 

X 2 

X 3 

m.P. (°C) 

60 
61 
62 

0-°" 

HO -£V 

H 
H 
H 

H 
H 
H 

H 
H 
H 

175-178 

153-155 
197-199 


10 


15 


Example 63 

20 1.5 g of l-(4-benzyloxybenzyl)-4--chloro-2-phen7liniidazole- 

5-acetic acid -was boiled in 5° m£ of ethanol saturated 
with hydrogen chloride for 7 hours. The reaction solution 
was evaporated to dryness under reduced pressure, and 
50 m^ each of a 5 % aqueou:- sodium carbonate solution and 

25 ethyl acetate were added to the residue to shake to 

mix. The ethyl acetate layer was washed and evaporated 
to dryness under reduced pressure. Recrystallization 
of the residue from 10 m^ of acetonitrile yielded 140 mg 
of l-(4-hydroxybenzyl)-4-chloro-2-phenylimidazole-5- 

50 acetic acid as colorless crystals, m.p. " 196-199°C. 
Elementary analysis, for C^qH-^^O^CI 

C (%) N (%) N (%) 
Calcd. 64.77 5.16 7.56 
Found 64.95 5.28 7.51 
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10 


Example 64 

In 5 m£ of ethanol was dissolved 680 mg of /-»•- chloro- 
2-phenyl-l-(4-methylbenzyl)imidazole-5-acetic acid, 
and a solution of 80 mg of sodium hydroxide in 1 m£ of 
water was added to the solution. The mixed solution 
was evaporated to dryness under reduced pressure, and 
the residue v;-o dissolved in 5 mi of ethanol. Upon 
addition of 30 m£ of ether to the solution, there was 
obtained 0.5 g of sodium salt of the above-mentioned 
compound as colorless crystalline powder, m.p. 287-290°C 


0 Example 65 

To the solution of 6 g of 1,3-dithian in 66 m£ 
of tetrahydrof uran was added dropwise n-butyllithium in 
15 30 m<e of hexane (1.6M) under nitrogen atmosphere and 
cooling (-25 °C) during 15 minutes period. After the 
reactic... are was stirred for 2 hours at -15°C, was 

added under ice-cooling I3.6 g of 1 -benzyl -4- chloro-5- 
formyl -2- -r.it rophenyi) imidazole in 215 n£ of tetrahydrof uran 
20 during 1 hjur period, and then was stirred for 20 
hours under ice-cooling. The reaction mixture was 
evaporated to dryness under reduced pressure and 200 m£ 
of chloroform was added to the resulting residue and 
was washed with 5 % hydrochloric acid, water and saturated 
25 aqueous HaC£ solution in this order. The solution was 
dried over ^rlium sulfate and evaporated to dryness 
under reduced pressure and the residue was dissolved 
200 m£ of benzene and was ref~;uxed for 30 minutes after 
addition of 1.5 g p-toluenesulf onic acid using water 
30 separator to catch the resulting water. The reaction 

mixture was washed with 5 % sodium bicarbonate, water and 
saturated aqueous BaC£ solution in this order and 
evaporated to dryness under reduced pressure. The 
resulting residue (20 g) of 2-Cl-benryl-4-chloro-2- 
35 ('i-nitrophenyl)iraidazol-5-yl methylidene )-l , 3-dithi arm 
was refluxed for two hours in 210 of acetic anhydride 
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and 70 m^ of concentrated hydrochloric acid and concentrated 
to dryness under reduced pressure. The residue was 
dissolved in 200 of chloroform and washed with water 
and then extracted twice v;i~h 200 m£ portion of lN-NaOH. 
5 The combined extract was washed with chloroform- 

ana ajusted to pH 2 with hydrochloric acid and then 
extracted twice with 100 m£ portion of chloroform. 
The chloroform layer was washed with water and concentrated 
to dryness under reduced pressure. The residue was 
10 recrystalized twice from 80 % ethane 1 to give 1.2 g of 
1 -benzyl — -chicrc-2- (4-nitrophenyl-)i2iidazole-5 -acetic 
acid as yellow prism crystal, m.p. 18C-183°C . 

ZxgTn'ole 6 6 

15 In 55 of t-butanol was dissolved 975 ^g of 

potassium and concentrated to dryness under reduced 
pressure. The resulting residue was dissolved in 25 
of DMSO and 0.5 m ^ of t-butanol. The solution was 
added to DMSO solution of 2.92 g of 

20 p-toiuenesulf onylmethylisocyanide and 1.7 g of 

1- (^--chlcrobenzyl ) — chloro-^-f ormyi-2-phenylimidazole 
under ice-cooling and then stirred for 1 hour under 
ice-cooling and 18 hour at room temperature. The reaction 
mixture was poured into 150 m^ of water and extracted 

25 5 times with 100 m£ portion of ether. Combined ether 
layer was washed with water and concentrated to dryness 
under reduced pressure, the resulting residue was 
chromatographed on 60 g of silica gel and eluted with 
chloro'form. The main fraction was concentrated to 

30 dryness under reduced pressure and the residue (0.3 s) 

of 1-f ormyiamino-l-p-toiuenesulf onyl-2-(l-(4-chlorobenzyl)- 
^-chloro-2-phenylimidazol-5-yl )ethylene was refluxed in 
2 each of glacial acetic acid and concentrated 
hydrochloric acid for 2 hours. The reaction mixture was 

35 concentrated to dryness under reduced pressure and the 
resulting residue was recrystalyzed from 5 m£ °f 60 % 
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ethanol to give 0.2 g of l-(4-chlorobenzyl)-4-chloro-2- 
pbenylimidazole-5-acetic acid as colorless needles, 
m.p. 203-205 °C (decomp.). 

5 Example 67 

3.8 g of 4-chloro-l-(3-methyl-4-metboxybenzyl)-2- 
phenylimidazole-5-acetic acid was dissolved in 10.8 m£ 
of IN-sodium hydroxide under heating and the solution 
was concentrated to dryness under reduced pressure. 
10 The resulting residue was dissolved in 20 m£ of acetone 
and triturated with ether to precipitate 4 g of sodium' 
salt of the above-mentioned compound as colorless 
needles. m.p. 272-274°C (decomp.). 
Elementary analysis, for C 20 H lg N 2 0,ClNa 
15 C (%) H (%) N (%) 

'Calcd. 61.15 4.62 7.13 
Found 60.87 4.84 7.25 

Ex ample 68-74 

20 There were obtained the following compounds in 

accordance with the procedures of Examples 1-6 7 

Table 3 -II 


25 

Example 
No. 

R 1 

X 1 

X 2 

z3 

m.p. (°C) 

68 


2-0^0 

H 

H 

188-189 


69 

0- 

4-C 2 H 5 0 

3-CH 5 

H 

188-189 


70 


4-CH^O 


H 

142-143 

30 

71 

a-C 4 H 9 - 

2-C^O 

H. 

H 

160-162 • 


72 

n - C 6 H 13" 

4-n-C 4 H 9 ( 

) H 

H 

137-139 

35 

73 
7^ 

n - C 6 H l3" 
CH* 

CH 5 0^> 

4-CH^O 
4-CH^O 


H 
H 

98-101 
(ammonium salt) 

220-222 
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In accordance with the procedures of Examples 1 
through 7^ , the following compounds can be synthesized: 
2-3utyl -4- chl or o -1- (2 -met hoxyhenzyl) imidazole -5 -acetic acid ; 
2-Isobutyl— -chlorc-1- (2-chIorobenzyi) imidazole ~5 -acetic acid ; 
2-Butyl-^-- chloro-1- (2-ethoxybenzyl)imidazole-5-acetic acid ; 
2-Butyl-4— chloro-1- ( 2 -propoxybenzyl) imidazole -5 -acetic acid; 
2-Butyl-4-chloro-l- (2-butoxybenzyl)imidazole-5"SLcetic acid ; 
2-Butyl-4-chloro-l- (2-bromobenzyl) imidazole-5-acetic acid ; and 
2-Phenyl-^-bromo-l- (2-methoxybenzyl)iniidazole-3'-a-cetic acid . 

Example 75 

In cases in which the compound (I) of the present 
invention is employed as a treatment agent for essential 
hypertension, for example, it is utilized by the following 
formulation: 
1 # Tablets 

(l) l-Benzyl-2-n-butyl-4-chI ' roimidazoIe-5-acetic acid, 10 mg 


(2) Lactose, 35 mg- 

(3) Corn starch, 150 mg 

(4) Microcrystaline cellulose 30 mg 

(5) Magnesium stearate 5 J&S 

One tablet 230 mg 


(1), (2), .(3) e^ici two thirds of (4) were mixed with a 

half of (5) and granulated. The remainders of (4) 

and (5) were added to the granules and pressed into a 

tablet. 

2 # Capsules 

(1) 1- (^-Ethoxybenzyl )-2-phenyl-5-chloroimidazoie-5- 


acetic acid, 10 mg 

(2) Lactose 90 mg 

(3) Microcrystalline cellulose 70 mg 

(4) Magnesium stearate 10 mg 

One capsule 190 mg 


(1), (2) and (5) were mixed with one fourth of (4), 
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and granulated. The remainder of (4) was added to the 
granules and the mixture was filled into a gelatin 
capsule . 
3. Injections 

(1) Sodium l-(4-methylbenzyl)-2-phenyl-5-chloroimidazole- 
5-acetate 10 mg 

(2) Inosite 100 mg 

(3) Benzyl alcohol 20 mg 

One ampoule 130 mg 

(1), (2) and (3) were dissolved in distilled water 
for injec-ion to make 2 m£ of the solution, and filled 
into an ampoule. The whole preparation process was 
conducted in the sterile condition. 

Refere nce lEva-m -pie 1 
3.2 g of 2-phenyl-5-hydroxymethylimidazole and 
4 A3 g of N-chlorosuccinimide were stirred in a mixture 
of 40 m£ of methyl cellosolve and 60 m£ of dioxane at 
$0°C for 8 hours. 50 of ether was added to the 
reaction solution, and the crystals separated out were 
recrystallized from 100 m£ of ethanol, resulting in ' 
4.6 g of 2-phenyl-4-chloro-5-hydroxymethylimidazole as 
colorless,- prism-formed crystals, m.p. 190-195°C (decomp.). 
Elementary analysis, for C^HgNpOCl 

C (%) H (%) ^ n (%) ci (%) 
Calcd. 57.52 4.35 13.42 16.98 
Found 57.89 4.30 13.39 i 6 .98 

Reference Examples 2 to 9 
In accordance with the procedure of Reference 
Example 1, there were obtained the following compounds. 

Table 4 

N J* 

Rl^lf^ oh OH 
I 2 
H 
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Reference 
Example No. 

P 1 

m.p. (°C) 


2 


147-148 

5 

"Z 

H 

ii-C^HqO 

190-191 



209-211 


c 

CH ; 0 -O- 

1 en — 1 

1 u 

/- 

o 

ci -O- 



• 7 


170-17^ 


8 

n-C,H 7 - 

172-175 

15 

9 

D- 

185-186 


Reference Example 10 
1 g of 2-phenyl~-chl ore -5 -^7^^oxymethyl imidazole , 
together with 0.7 m^ of p-methylbenzyl bromide and 3 £ 

20 of potassium carbonate, was stirred in 10 m£ of 

dimethylf ormamide at 30°C for 2 days. The reaction - 
solution was poured into 100 m£ of water, and the 
precipitate deposited was chromatographed on a column 
of 30 g of silica gel, followed by e luting with chloroform. 

25 The initially eluted fraction was collected, and 

recrystallization from aqueous methanol yielded 0.5 S 

of 2 -phenyl -4--chioro-5 -hydroxymethyl-1- (-^-methylbenzyl )imidazol 

as colorless, needle-formed' crystals , m.p. 173~175°C. 

30 Reference Example 11 

0.7 g of sodium was dissolved in 15 m^ of methanol, 

and the solution was combined with 30 m^ of a methanol 

solution of 5.6 g of 2-cyclopentyl— -chloro-5 - 

hydroxymethylimidazole . The mixed solution was evaporated 
35 "to dryness under reduced pressure, and the residue was 

dissolved in 20 m^ of dimethylf ormamide , followed by 
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adding 3.9 g of benzyl chloride to stir at 40 to 4-5 °"c 
for 3 hours. The reaction solution was poured into 300 m^ 
of water to extract with two 100 m£ portions of ethyl acetate 
The ethyl acetate layer was evaporated to. dryness 
5 under reduced pressure, and the residue was chromatographed 
on a column of 200 g of silica gel to elute with ethyl 
acetate - benzene (1:3). The initially eluted fraction 
was collected to evaporate to dryness under reduced 
pressure. The residue was dissolved in ether, whereby 
10 there separated out crystals. Addition of petroleum 
^ ether, followed by recovery by filtration, yielded 2 g 

of 2-cyclopentyl-4-chloro-5-hydroxymethyl-l-benzylimidazole 
as slightly yellow, prism-formed crystals, m.p. 102-103 °C. 
Elementary analysis, for C^H-^l^OCl 
15 C (%) H (%) N (%) 

Calcd. 66.09 6.59 9.63 
Found 66.37 6.55 9.59 

Reference Exam-pie 12 
20 5.8 g of l-benzyl-2-cyclohexyl-5-hydroxymethylimidazole, 

together with 3.2 g of N-chlorosuccnimide , was stirred 
in 58 m£ of methyl cellosolve at 40°C for 1 hour. The 
reaction solution was poured into 500 m^ of water and 
Q extract with two portions of 200 m£ of ether. The ethe^ 

25 layer was evaporated to dryness under reduced pressure, 
and the residue was chromatographed on a column of 200 g 
of silica gel to elute with ethyl acetate - benzene (1:4). 
The objective fractions were collected and evaporated 
to dryness under reduced pressure. Eecrystallization of 
30 the residue from ether yielded 1.6 g of 1 -benzyl -4- 

chloro-2-cyclohexyl-5-hydroxymethylimidazole as colorless, 
needle-formed crystals, m.p. 160-161 °C. 
Elementary analysis, for C^H^l^OCl 

C (%) H (%) N (%) 
35 Calcd. 66.99 6.95 9.19 

Found 66.90 6.87 9.25 
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Reference Examples 1? to 2^ 
In accordance with the procedures of Reference 
Examples 10, 11 and 12, there were obtained the following 
compounds : 

Table c 


CH^OH 



X" X 



Reference 
Example No. 

R 1 

X 1 

X 2 

X? 

m.p. (°C) 

15 

13 


K 

E 

E 

160-16$ 


14 

n-C 3 K 7 

H 

E 

E 

105-106 


15 

n-C^Eg 

H 

E 

E 

65-67 


16 

n-C 4 K 9 

2-C1 

E 

E 

101-103 


17 

n-C^H 9 

2-N0 2 

B 

E 

107-108 

20 

18 

i-C = E 7 

H 

E 

E 

80-82 


19 

n " C 5 H ll 

H 

H 

B 

69-70 


20 

CE, 

H 

E 

E 

167-168 


21 

C 2 H 5 

E 

E 

, B 

95-97 


22 

n-C c K ni 

2-C1 

E 

E 

112-114 

25 

25 

n-C^H 13 

2-C1 

E 

E 

96-98 


35 


Reference Example 2^ 
In 50 m<t of tetrahydrof uran was dissolved 2.1 g of 
l-benzyl-2-(^--n-butyrylaminophenyl)-4-chloro-5- 
30 hydroxymethyl imidazole . 300 mg of lithium aluminium 
hydride was added to the solution, followed by boiling 
for 4 hours. The procedure was repeated twice, 1 m<e of 
water and 1 # 8 m£ of 6N-hydrochloric acid were added to 
the reaction solution, which was shaken well and 
insolubles were filtered out. The filtrate was evaporated 
to dryness -under reduced pressure, and the residue was 
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dissolved in 20 m£ of methanol to add water little by little. 
There was obtained 1.5 g of 1 -benzyl -2- (4-n-butylaminopheyl ) - 
4-chloro-5-hydroxymethylimidazole separated out as 
colorless needle-formed crystals, m.p. 161-163 °C. 
Elementary analysis, for C^H^N^OCl 

C (%) H (%) ' N (%) CI (%) 

Calcd. 68.75 6.59 11.44 9.67 

Pound 68.45 6.59 11.26 9.32 

Reference Example 25 
10 g of 4-chloro-5-formyl-2-phenylimidazole 
was added little by little to a mixture of 25 m£ each of 
fuming ni-ric acid (specific gravity of 1.52) and 
concentrated sulfuric acid. After addition was completed, 
the mixture was stirred at room temperature for 1 hour, 
and poured into 400 m£ of ice-water. Recrystallization 
of the resultant precipitate from 100 m^ of dimethylf ormamide 
yielded 9 g of 4-chloro-5-f ormyl-2-(4-nitrophenyl)imidazole 
as slightly yellow, needle-formed crystals, m.p. of not 
lower than 300°C. 

Elementary analysis, for C^HgN^Cl 

C (%) H (%) 'N (%) CI (%) 
Calcd. 47.73 2.40 16.70 14.08 
Found 47.44 2.57 16.90 13.91 

Reference Example 26 
In 35 m£ of glacial acetic acid was dissolved 3.5 g 
of l-henzyl-4-chloro-5-cyanomethyl-2-(4-dimethylaminophenyl) 
imidazole, and 1 m£ of fuming nitric acid (specific gravity 
of 1.52) was added dropwise to the solution under cooling 
with water. The mixture was stirred at room temperature 
for 1 hour and poured into 500 m£ of ice-water. The 
resultant precipitate was chromatographed on a column 
of 60 g of silica gel, followed by eluting with chloroform. 
The objective fractions were collected and concentrated 
to about 5 m£. Addition of 10 m-e of ethanol yielded 
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1.7 g of l-benzyl-4-chlorc-5-cyanomethyl-2-(4-dimethylamino- 
3 ,5— dinitrophenyl) imidazole as yellow prism-formed, 
crystals, m.p. 173-175°C. 
Elementary analysis, for C 20 H 17 N 6°4 C1 

C (%) H t%) N (%) CI (%) 

Calcd. 54^5 3.39 19.04 8. 05 

Found 54.17 5.87 19.31 8.25 

Reference Example 27 
2 g of 1 -benzyl -4-chiorc-5-cyanomethyl-2- (4- 
dimethylaminophenyl) imidazole and 1 g of N-chiorosuccinimide 
were stirred in 30 m£ of dioxane at 50°C for 2 hours. 
The reaction solution was evaporated to dryness under 
reduced pressure, and the residue was dissolved in 100 m£ 
of chloroform, followed by washing twice with water 
and evaporating to dryness -under reduced pressure. 
The residue was re cry st alii zed twice from 20 m£ of 
methanol, thus yielding 1.4 g of 1 -benzyl— -chloro- 
5-cyanomethyl-2-(4-dimethylamino-5-chlorophenyl) imidazole 
as slightly yellow, needle-formed crystals, m.p. 142-143°C. 
Elementary analysis, for C^E., ^N^C^Cl^ 

C (%) H (%)" N (%) CI (%) 
Calcd. 39.42 4.73 10.38 17. 5^ 
Found . c 9.64 4.&1 10,37 17.43 

Reference Example 28 
In 40 m^ of chloroform was suspended 8.2 g of 
1 -benzyl -4-chloro-2- (--nitrophenyl)-5-hydroxymethylimidazole , 
and 5.7 m>£ of thionyl chloride was added dropwise to 
the suspension. After allowing it to stand at room 
temperature for 2 hours, the reaction solution was evaporated 
to dryness under reduced pressure. 50 m^ of toluene was 
added to the residue, followed by evaporating to dryness 
under reduced pressure again. The residue was dissolved 
in 80 m^ of chlorcform and cooled with ice. 7 g of sodium 
cyanide and 0.8 g of t etrabutyl ammonium bromide were 
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dissolved in 25 of ice water, and the solution 
was added to the chloroform solution mentioned above, 
followed by stirring vigorously at 0°C for 2 hours and 
further at room temperature for 5 hours. The chloroform 
layer was washed with 50 m£ of water, and chromato graphed 
on a column of 80 g of silica gel, followed by eluting 
with chloroform. The fractions of the objective compound 
were collected and evaporated to dryness under reduced 
pressure, followed by dissolving the residue in 50 m£ 
of methanol to allow to cool. There was obtained 7 g 

of l-^en Z yl-4-chloro-2-(^-nitrophenyl)-5-cyanomethylimidazole 
resulted as slightly yellow, needle-formed crystals, 
m.P. 125-128°C. 

Elementary analysis, for c 18 H i3 N 4°2 C1 

C (%) H (%) N (%) CI (%) 
Calcd. 61.29 5.71 15.87 10. 05 

Found 61.14 3.65 15.74 9.95 

e Example 29 


In 18 m£ of chloro-^rm was dissolved 1.8 g of 

l-benzyl-4-chloro-2-cyclopentyl-5-hydroxymethylimidazoie, 
and 2.2 m£ of thionyl chloride was added dropwise to 
the solution, followed by stirring at room temperature 
for 1 hour. The reaction solution was evaporated to 
dryness under reduced pressure, and 20 m£ of benzene 
was added to the residue to distill off the solvent. 
The procedure was repeated twice. The residue was 
dissolved in 10 m£ of dimethyl sulfoxide , and the solution 
was added dropwise to a suspension of 1.8 g of dried 
sodium cyanide in 10 m£ of dimethyl sulf oxide at room 
temperature with stirring. After addition was completed, 
the solution was vigorously stirred at room temperature 
for 1 hour, followed by pouring into 200 m£ of water to 
extract with two 100 m£ portions of ethyl acetate. The 
ethyl acetate layer was evaporated to dryness under 
reduced pressure, and the residue was chromatographed on 
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a column of 70 g of silica gel, followed by eluting with 
benzene - acetone (20 : 1). The fractions of the 
objective compound were collected and evaporated to 
dryness under reduced pressure. The residue was dissolved 
5 in 50 m£ of ether, and 1.5 of 20 % hydrogen 

chloride - ethanol was added to the solution. There 
was obtained 1.5 g of 1 -benzyl -4-chloro-2-cyclopentyl- 
5-cyanomethylimidazole h -drochloride deposited as 
colorless, plate-formed crystals, m.p. 124--152°C. 
0 Elementary analysis, for C-, ^K^gN-.Cl *HC1 

C (%) H (%) N (%) 
Calcd. 60.72 5.69 12.50 
Found 60.67 -5.70' 12.55 


5 


Reference Examples 30 to 65 
In accordance with the procedures of Reference 
Examples 28 and 29, there were obtained the following 
compounds : 

Table 6 


20 


>5 


£T ^ s 


CH«CN 


CE, 



X 1 ' X* 


Reference 
Example No. 


X 1 

X 2 

X' 

m.p. (°C ) 



2-C1 

H 

5-no 2 

130-151 

•31 


^-CH 2 

H 

H 

146-148 



2*-CH,0 

0 

H 

H 

112-113 

33 

o- 

3-CILO 

2 

H 

H 

63-70 
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Reference 
Example No 

R 1 

i 

1 

z 1 

X 2 


m.P. (°C) 


34 

! o 

1 4-CH^O 

i 

! H 
i 

| 

H 

1 

89-90 

5 

35 

o-- 

4-C 2 H s 0 

H 

! H 

108-110 


36 


4-n-C 4 H 9 0 

H 

H 

80-81 


37 

o- 

4-C^Kr-CIL. 
bp ^ 

0 H 

H 

152-155 

10 

38 

o- 

3-CH^O 

H 

4-CILO 

113-114 


39 

o- 

3-CH 

H 

4-CILO 

137-138 


40 

©- 

3-CH $ 0 

4-CH 

0 5-CH-O 

124-125 

15 

41 

o- 

4-C1 

H 

H 

155-156 


42 

o- 

2-C1 

H 

H 

163-164 


43 

o- 

2-C1 

4-C1 

H 

172-173 

20 

44 

o- 

2-C1 

6-C1 

H 

189-190 


45 

o- 

2-Br 

H 

H 

,153 

25 

46 
47 

& 2 

CH*0. 
CH^O^-^V 
CHjO-^ 

CH 3 O 5 -0- 

H 
H 

TT 
±1 

H 
H 

TT 

H 

H 

TT 

H 

157-159 
100-101 
147-149 

30 

49 

6 

CHjO 3 -^ 

CH^O^ 

H^CH o 0-Cy- 
) 5 2 N =y 

H 
H 

H 
H 

H 
H 

110-112 
94-96 


51 

* CH^ 

H 

H 

H 

114-115 


52 

C 2 H 5 

H 

H 

H 

70-71 

35 

53 


H 

H 

H 

130-131 
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Reference 
Ex&nrDle No 


m.p. (°C) 


10 


15 


20 


25 


30 


5^ 


55 


56 
57 
58 


59 


60 

61 

62 
65 

64 

65 

66 
67 
68 

69 

70 
71 


72 


n-C 4 H 9 
n-C 3 H ? 

n " C 5 E ii 
n ~ C 5 E ll 

*- C 6 H 13 


n-C^CONK-^J- 


CH»0 -fe- 
ci ^ 


n-C,.K 0 - 


D lp 


CH. 

CH, 

0 


6^ 


H 
2-C1 

2-NO, 
H 

H 

H 

2-C1 

2-C1 

H 
K 

H 


4-n-C 4 K 9 0 


2-C^H-O 
4 - c 2 E 5° 

4-CH-O 


2-C^C 

a 5 


4-n-C^O 
4-0*0 

4-CH,0 

2 


H 
H 

H 
H 

H 

H 

H 

H 

H 
H 

H 
H 

H 


3-CH^ 
0 


5-GK 


H 
H 

3"CH 3 
5-CH x 


H 
H 

H 
H 

H 

H 

H 

H 

H 

H 

K 
H 

H 
H 
H 

H 

H 
H 

H 


122-123 
(hydrochloride) 

117- 118 
(hydrochloride) 

82-84 

129-133 
(hydrochloride) 

140-145 
(hydrochloride ) 

120-123 
(hydrochloride ) 

118- 120 

126-128 

117-118 
152-154 


188-190 

120-122 
(hydrochloride ) 

110-112 

117-119 

oil _£i 
IE (Nujol) :2240cm 
(CN) 

oil 

IS(NuqoI) :2240cm 
(CN) 

105-110 
(hydrochloride ) 

126-127 
(hydrochloride ) 

85-90 


-1 


35 


0028834 . 


- 57 - 


10 


Experiment Example 1 
- Antagonistic effect of the compound (I) of the present 
invention on angiotensin II (hereinafter referred to 
briefly as "A II") (with aortic "blood vessel of rabbits) - 

The blood-vessel preparation and reaction were 
done in accordance with the method as described in 
"European Journal of Pharmacology" , 18, 316 (1972). 
While employing A II in the concentration of 4 x 10"%, the 
potency of inhibition was calculated by the following 
equation from changes in isometric tension of the blood 
vessel brought about by A II and that found after treatment 
with a test drug substance for 15 minutes, respectively. 

Potency of inhibition (%) = — th x 100 


15 


20 


where ; 

T^ = Change in isometric tension of the blood 
vessel br ought about by A II without a 
test drug substance (g) 
= Change in tension found after treatment 
with a test drug substance (g) 
The results are shown in Table 7. 

Table 7 


25 



CH 2 C0 2 H 


30 


Compound 

Concn.of drug 
substance (M) 

Inhibition (%) 

R 

X 1 

X 2 


o 


H 

H 

10-5 

80 

o- 


H 

H 

io-5 

58 

o 

4-Cl 

H 

H 

10-5 

25 

j 


55 
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Compound 


Inhibition (%) 



X 1 

x^ 

x^ 

- Concn.of drug 
substance (M) 


o 

2-C1 

H 

; H 
j 

10 

on 

5 


2-C1 

4-C1 

H 

10"5 




"2-C1 

H 

6-Cl 

10" 6 



o- 

2-C1 

K 

6-F 

10" 6 

64 

i n 

Q- 

2-C1 

5-N0 2 

H 

1U 



O- 

2-Er 

K 

H 

10" 6 " 



O- 

2-F 

H 

H 

10 ° 

23 

15 

n-C 4 H 9 HE-Q- 

H 

H 

H 

10 p 

63 



H 

H 

H 

10-5 




H 

H 

H 

10-5 

P u 

20 


H 

H 

H 

10-5 




TT 

a 

TT 

ti 

TT 

n 

10-5 

52 


ho :q_ 

H 

H 

H 

10-5 

18 

25 

H 2 c S?> r A- 

H 

H 

H 

10-5 

51 


OpN 

H 

H 

H 

10"5 

75 

30 

(CH 3 ) 2 N-p^ 

H 

H 

H 

i 
1 

• 10-5 

86 


ci— O- 

0 2 N-^ 

H 

H 

H 

in -6 
10 

82 

55 

(C 2 H 5 ) 2 N^- . 

H 

H 

H 

ID" 6 

25 


O 1 

T * 

n 

H 

i 
1 

1 

H 

10-5 

55 
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Compound 

Concn.of drug 
substance (n) 

Inhibition (%) 

E 1 

X 1 

X 2 

x3 


10 


15 


20 


30 


3 C - 


(ch 3 ) 2 n-Qk 


HO 
HO 


CH-,0 

3 


HO 
CH-,0 

b- 


CH*0- - 
CH 5 S-^- 

CH 5 0^- 

CH 3 OI-Q_ 

Q-CH 2 0 

CH3 

CH,- 

3 

0 2 H 5 - 
i-0 5 H 7 - 



H 

H 
H 

2- C1 
H 

2- CH^O 

3- CH^O 

3 

4- CH_0 

3 

4-0^0 

2- C 2 H 5 0 
4-C^O 

4-0^0^0 
6 5 2 

3- CH,0 

3 

3- CF^ 
H 


H 


3-CH, 

H 


H 
H 
H 


H 

H 

H 

H 

H 

H 

H 

H 

H 
H 
H 

H 


H 

H 

H 

H 

H 

H 

H 

H 

H 
H 
H 

H 


H 4-CH,0 

3 


H 4-CH,0 


H 4-C 


H 
H 


1 


E 5 < 

2*5° 

H 
H 


4-< 


CH,0 H 
0 


H 

H 
H 
H 


H 

H 
H 
H 


10 


-6 


10 


-6 


10 


-6 


10 


-6 


-6 


10 

10- 6 
io-5 
10-5 


10 
10 


-6 
-6 


10^ 
10-5 


10" 


10 
10 
10 


-6 
-6 
-6 


10 


-6 


10 


-6 


10- 6 

10-5 
,-6 


10 


10 


-6 


33 
18 
34 

23 
16 
42 

73 
61 

43 
41 

56 
19 
38 

80 
•81 
18 

32 

54 
18 

38 
36 

41 
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Compound 

Concn.of drug 
substance (M) 

Inhibition (%) 


z 1 

X 2 


n-C 4 H 9 - 

H 

K 

H 

ID" 6 

55 


2-C1 


H 


75 

n-C^H^- 

2-N0 2 

K 

H 

10 

30 




H 

10 0 

99 

n-C 4 H 9 - 

2-C~H-0 

H 

H 

TO" 6 

53 


H 

K 

H 

in -6' 
10 

dd. 


H 

H 

H 

ID" 6 

10 


H 

H 

H 

10- 6 " 

65 

n " C 5 H ll" 

2-C1 

H 

H 

10- 7 

57 

n " C 6 H 13" 

2-C1 

K 

H 

10" 7 

84 

n-C^H-, 
o 13 

4-n-C,.E~C 

H 

H 

10' 6 

100 


3-CE-, 

4-CH.O 

H 

ID" 6 

100 

0 13 






D- 

H 

K 

E 

ID" 6 

34 

O 

H 

H 

H 

10- 6 

18 

n_C 4 H 9~ 

4-n-C^C 

» E 

H 

10- 6 

85 


Experiment Example 2 
- Inhibitory activity of the compound (I) of the 
present invention against angiotensin II-induced 
elevation of blood pressure in rats - 

Male SD rats weighing 250 to 350 g, under anesthesia 
with pentobarbital sodium (50 mg/kg, intraperitoneally) , 
were operated on for cannulation in trachea, carotid 
and femoral arteries. In order to maintain the anesthesia, 
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pentobarbital dissolved in physiological saline was 
administered to the rats by continuous intravevous 
infusion (350 |ig/kg/min. ) # About one hour after operation, 
when the blood pressure got stable, A II was given by 
continuous intravenous infusion at a rate of 20 ng/kg/min. 
30 to 60 minutes later, the stable blood pressure was 
realized. The elevation of blood pressure after the 
infusion of A II, as compared with the one before the 
infusion, was 45. 5 ± 2.1 mmllg (for 75 cases). Then, a test 
drug substance (dissolved in 500 \iZ physiological saline/lOO g 
body weight) was administered intravenously to take 
measurements of blood pressure • after 10, 30 and 90 
minutes. The potency of inhibition by a drug substance 
wa: ; . calculated by the following; equation: 

Potency of inhibition (%) = x 100 

where ; 

Pf = Fall in blood pressure after administration 

of a drug substance (ramllg) 
Pe = Elevation of blood pressure due to A II (mmHfc*) 
The results are shown in Table 8. 

Table 8 


Compound 

Doses 

Inhibit ion (%) , after; , 


X 1 

X 2 

x^ 

(mg/kg) Cases 

10 min. 

50 min. 

90 min. 

HO-O 

H • 

H 

K 

0.5 
0.5 

3 
4 

10.7±1.8 
14.8±1.8 

24.512.3 
36.015.0 

11.716.0 
55.013.9 


K 

H 

H 

0.5 

3 . 

17.7±1.2 

45.5+2.4 

57.018.6 

O- 

2-C1 

H 

H 

1.0 

4 

11.8+1,8 

56.5±4.5 

52.5±7.0 

n-C 4 H 9 

H 

H 

H 

0.1 

0.3 

3 
1 

19.6H.5 

25 

64.5H5.3 

94 

60.0121.5 

94 

; 0 2 N^ 

>- H 

H 

H 

0.1 

0.3 

4 
2 

22.5±3.2 
• 18 

55±7.5 
72 

55 ±7. 5 
72 

O- 1 

n ~ C 4 H 9 

+-n-C 4 H 9 < 
2-C1 

) H 
H 

H 
H 

3.0 
0.03 

0.1 

1 
2 
1 

20 
17 
38 

40 

46.5 

100 

0 
40 
86 

0 

3-CH 3 ' 

1 5 

H 

0.5 

4 

33±15 

60118 

6217 
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Wh-: 


is claimed, ic 


10 


30 


1. A compound of the formula: 

/Y 

,2 


E 1 - CH~C0 o K< 
/ 2 2 

J!: 2 

1*^2 


vmerein r 
E" 1- ic lower alkyl, cycioalkyl or, phenyl which may be 
substituted with one to three of halogen, nitro, amino, 

15 mono (lower al:--yl) amine, di (lower al kyl ) amino , lower 
alkyl lower alkcxyl, benzyl Cv-yl or/ and hydroxy!; 
X , X* and X-' are each hydrogen, halogen, nitro, amino, 
lower alkyl, lower alkoxyl. benzyl oxyl or hydroxyl ; 
Y is halogen and E 2 is hydrogen or lov/er alkyl, provided 

20 tnat X*" is haiog-er^ lower ai;:yl, lower alkor-ryl , benzyloryl 
or hydro"-! when E~ is urisubstituted or substituted 
phenyl only with one halogen, di (lower alkyl ) amino , 
lov/er alkyl or lower alkoxyl, or its salt. 

25 2. A compound according to claim 1, wherein Y is ^ 
chlorine. 

3. A compound according to claim 1, wherein E" is 
lov/er alkyl. 

4-. A compound according to claim 1, wherein is 
phenyl which is substituted with only' one nitro. amino 
or hydzx)xyl, or with two to three of halogen, nitro, 
amino, mono(lower alkyl ) amino , di (lower alkyl ) amino , 
35 lower alkyl, lower aJ kcxy 1 , benzyl o-xyl or/ and hydroxyl. 
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5. A compound according to claim 4, wherein R is 

phenyl substituted with two to three of halogen mono (lower 
alkyl ) amino , di(lov;er alkyl) amino, lower alkyl, lower 
alkoxyl, bensyloxyl or/ and hydroxyl , and X 1 , X 2 and Y? are 
each hydrogen. 

6. A compound according to claim 1, wherein R 1 is 
unsuhstituted or substituted phenyl only with one 
halogen, di (lov/er al kyl) amino , lower alkyl or lower 
alkoxyl , and X is halogen , lower alkyl, lov;er alkoxyl, 
benzyloxyl or hydroxy 1 . 

7. A compound according to claim 1, wherein R 1 is 
unsuhstituted phenyl, and X 1 is C 1-4 alkyl, X 2 is 

alkoxyl and X^ is hydrogen. 

8. A compound according to claim 1, -wherein R 2 is hydrogen. 

9. A compound according to claim 1, said compound 
"being l-(2-chlorobenzyl)-2-n-butyl-4-chloroimidazole-5- 
acetic acid.. 

10. A compound according to claim 1, said compound 
being 4-chloro-l-(4-methoxy-3-methylbenzyl)-2- 
phenylimidazole-5-acetic acid. 

11. A compound according to claim 1, said compound 
being 4-chloro-l- (4-ethoxy-3-methylbenzyl )-2- 
phenylimidazole-5"a;cetic acid. 
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12. A method for producing a compdund as claimed in 
any one of claims 1 to 11 which comprises solvolyzing 
a compound of the formula: 



wherein K", X\ X 2 , and Y have the same meaning as 
defined in claim 1 and A is cyanomethyl or 6 , 6-disubstituted 
vinyl designated with one of the following formulas: 

s- 


15 - CH = C 


.SCE, 

\ 

SCE, 

I 0 


- CH = C 


D, - 


CH = C 


OTs 
^NHCHO 


2C 15. A pharmaceutical composition which contains an 
effective amount of a co-pound as claimed in any one 
of claims 1 to 11 and a harmaceutically acceptable 
carrier, vehicle or diluent therefor. 

25 14. A compound as claimed in any one of claims 1 to 11 
for the use of producing hypotensive activity in a 
mammal . 
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